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An apparatus for light beam guided biopsy 

5 The present mvention relates to an apparatus 

guided surgical activity into ahuman or animal body based on calculated craniocaudal 
and transverse related insertion angles for an injection instmment , such as a syringe 
needle or biopsy.means, relative to a target inside said body, said apparatus having 
means for providing at least a laser beam from a laser device in a laser unit for assisting 

io guided instrument injection into said body, said laser unit having a housing being 
.poshionable donga laser imit supporting m.^^^ 
having means for adjusting the dir^on of said^^ 
on said calculated insertion angles. 

15 Prior art appar^s of this type are known from e.g; IJS paieat 5628327 (Unger et al) 
and US patent 6021342 (Brabrand). 

US patent 5628327 describes a device which is complicated to opc^e due to jisk of 
angle errors relative to craniocaudd direction and tra^ 
20 (Srection of gravity. 

/ US patent 6021342, relative to which the present invention is an imi^ovemeiit, provides 
an apparatus for mamiaily adjusting insertion abg^^^^^ 

compensating any laser device direction deviations away from difeOion of gravity, 
Z5 which in certam cases could cause insertion 

The present i^^^ 
. . craniocaudal and transverse related m 

capable of fully automatically direct'the laser beam of the laser devicib along the correct 
30 . laser beam direction, thus mdicatihg in t^^ ^^dy of 

the patient, and secondly upon placing the point of t^^ 
. pointing the beam at a rear enci of theinstrumenkorth^ 
. . . • Further, based oil the set calcdated instrument^ an 
; \ - input di^^^^ calculated by e.g. a computed tomography 

35; . unit ora mgnericTesoi^^^ , 
■^.theapp^tus^^^^^^^ ' 
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accurately the positioning of the laser beam without any risk of errors caused e.g. by 
errors due to deviations from directions of gravitation of the laser unit housing. 

According to the invention, the apparatus comprises within said laser unit housing: 

first attachment means on said laser unit housing for rotatabfy supporting a firet 
rotation member of said laser unit^ 

. . first rotation means attached to said first attadunent means ^or rotating said first 
rotation mender relative to said first attachment means about a first rotation axis, 

, second attadunent means attached to said first rotation member for rotatably 
supportii^ a second rotation member, sdid second rotation member haiving a second 
rotation axis at right angles to the first rotation axis, 

second rotation means mounted on said first rotation membef for rotating said • ' 
second rotation member relative to said second attachment means, 

. .. first and second inclinometer supporting means mounted at right angles to each 
other and attached to a surface of said second rotation member at right angles thereto, 

said laser unit having said laser device attached to isaid %cOnd rotation member 
in such a way that the laser beam is along an axis intersecting an intersection poim 
between said first and second rotation a^ds and ai right angles t^etp, 

first inclinoineter means mstalled on said first inclixiometer supporting means 
and second inclinomet^ means installed on said second inclinometer supporting means, 
said indinometer means providing signal values as a fimction of two- or three 
dimensional orientation directions of said laser unit housing relative to direction of 
gravitation, , :^ " ' ' 

first and second encoder means cooperative wiHi said first and second rotation 
means, respec^vely for feedback of rotary position informal 
comparator means for comparing set calculated instrument insertion angle values, 
provided from an input device^ with encoder signal values drnved from said feedback 
information and said inclinometer signal values, said comparator means inhibiting an 
operation of said first and second rotation tneans when said encoder signal values and 
said inclmdmeter signal values reach threshold values, respectively related to said set 
insertion.angle values and direction of gravitation. 

According to the invention a line laser unit having a line laser device is provided, said . 
line laser device providing a laser beam created line for aligning said laser unit housing 
relative to a craniocaudal direction of a movable bed supportihg said body. Thereby, it 
may be established that e.g. a substantially horizontal laser unit supporting means is . 
extending in direction exactly transverse to said qaniobaudal dir^on. Suitably, said 
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lader devices is mounted on sdd first or second inclinometer supporting means. Further, 
said line laser device can be mounted on said first or second inclinometer supporting 
means. Preferably, but not necessarily, said laser dewce and said line laser device are 
mechanically rigidly interconnected. 

' In one embodiment of tiie present invaition, said first and second rotation members 
have suitably a fixed rtdius of curvature over at teast a substantial part of a 

drcuniferKMfe tfierfco^ respectivety, wherein sai^ 
comprises an dedric motor and a shafkthMwC said shaft cap 

io rotational, frictiohal engagement whit at least a substantial part of smd droattference. In 
ordCTto provide for suA an embodiment; sad shaft niay be provided with a fiiction 

creating material. Ail an akemative or as an added feature said substantial part of said . 
circumfwence may be provided with a fiictipn crcatihg mataial. 

15 Suitably, said Motional engagement is adjustable or maintained through said s^^^ 
motor shaft resUientiy bearing against said substantial part of the (Mt^ 

In an akemative, said first and second rotation members have a fixed raffius of curvature 
V over the fiill circumference thereof respectively; wherein said first and second rotation 
M means each comprises an electric motor and a shaft thereof said shaft capable of being 
in rotational, ftictional engagement witii a bek in contact with a siabstantial part of said • 
circumference. 

In a further alternative, said first and second rotation members have a fixed radms of 
25 curvature over at least a substantiai part of a circumference thereof aid have gear teetii 
octendingtiierealong, respectively, wherdn said first and second rotation means each 
^ conqmses an electric motor and a shaft thereof, said shaft having a gear, capable of 
• bang in lotationali ftictional engagement witii said gear teeth. In still another 

aftenative, said first and second rotation members are eadi directiy com^ected ^ a 
■ 30-^/ stepper -inotiOf -shaft.'/ ;■ 

Suitably, said first and second incHnometer supporting meaM are ordiit board members 
mountedrtrightsmglestoeachotherandattachedtoasurf^ ; 
; : inembCT at right ai^esthereto, 6ne of md ciraft means 
35 for laser beam exit from said laser dewce. 
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Said line lasa- device is suitably attached to said second rotary member or to one of said 
inclinometer supporting means. 

Said electric motor means is suitably a stq)per motor. . 

In another aspect of the invention, the apparatus further comprises releasable brake 
means ^yithin said laser unit housing, said brake laeans being in the form of roller 
means rotatably bearing against and position-fixable relative to a profiled face of said 
laser unit housing supporting means; and po^on adjustment means for fine adjustment 
for a position of said laser umt housing on said supporting means. 

In still a fiirtho' embodiment said laser unit housing supporting means comprises a 
movable base member/bdng position lockable relative to afloor, an upright, first 
housing supporting member extending upwardly firom said base member, and a secoiul 
housing supporting member extending fi-om a top of said first housing supporting 
member at right angles thereto, and a curved transition member extending between said 
first and second laser imit housing supporting members for supporting the laser unit and 
its housing in movement between said first and second head supporting means, whereby 
. said laser unit housmg is movable along said first and second head supporting members 
and selectively lodcable thereto. . . ' 

Suitably said first laser unit bousing supporting memb^ is pivotaible about its vertical 
axis relative to said base member, and lodcable thereto. 

The invention is now to be fiirther described with reference to the drawings showing 
' non-limiting, preferred embodiments of the present inyention. . . . 

Fig. 1 shows the overall apparatus, according to the iavention in a preferred 
embodiment thereof 

Fig. 2 shows a laser unit wkh a laser uint housing, according to the invention. 
Fig. 3, 4 and 5 show applications of the present invention. 
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Fig. 6 shows in a partly sectional view part of the laser unit housing and a laser unit 
supporting means. , . >../... • 

Fig. 7 is a blodc diagram showing operational components used in canying out the 
5 inventioii. 

Fig. 8 is a block schematic diagram showing feedback loops for use with the j«)paratus, 
according to the invention. 

10 . Kg. 9 is an esqjloded view of the laser unit and its housing, acco^^ to the invention; 

Fig. 10 shows in a greater detafl a chassis part of the laser unit, awording t 
inventioa 

15 Figs. 11, 12, 13, 14, 15, and 16 jffe perspective viewfrom above, bo^^ 

plan view, front view, view from one side, and view from otter side of the laser unit 
carrying laser device. • . . - . ' 

Figs. 17, 18, and 19^oiiirVanantSQftheen4>odimeiits^ ^ 



2S 



30 



Kg: 1 shovTO apical aKfflratus fOTassisting percutmeoiw^ ray guided sur:^cal. 
activity into a human or animal body based 011 crattiocaudaj arid transverse related 
insCTrion angles for an injection insmmient calculated from computed tomography or 
niagnetic resonance tomography.based t«^^^^ 

type of apparatus. As noted on figure 1 the apparatus, draqtkby reference numeral 1 
; has a movablebMe member 2 moyablepn 9asters 3. said castCTS bav^ga Ipddng 
mechanism 4 for locking relativeto a floor 5. iTie apparatus tos , an upright first housing 
supporting member 6 extending upwai^y from the base member 2, and a second 
hoiiang supporting memba: ,? extending 60m a top regoii 6^ of the &st housing 
.; supporting member and at right angles thereto, and a cmyed transition member 8 which 
extends between the first and seamd l?^ 

supporting a laser unit and its liousing. detipted bynference nmneral 9 b a movement. . 
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between the first and second head supporting means 6, 7. Thereby, as indicated by e.g 
figures 3 and 4, the laser unit housing 9 will be movable along said first and second 
head supporting members, suitably via said transition member, and being selectively 
lockable thereto. As shown on figure 5, the first laser unit housing supporting member 
6 is suitably pivotable about its dais rdative to the base member 2 and lockable thereto. 
This means, as shown, that the apparatuis may be stored using a tnipjmom of available 
space. 

Further, it should be noted, as shown on figure 4 that by moving the laser unit bousing 9 
fi-om the supporting member 7 down to the supporting member 6, it wiU be possible to 
have a guiding laser beam 10 pointing to a side of patient 1 linstead of having to always 
use an insertion fi-om above, as indicated by the laser line 10' . 

Kg. 6 illustrates a chassis of the laser unit housing 9, said chassis denoted by reference 
xiumeral 12. It wiU be nmed both from figure 2 and from figiTO 
figures 9 and 10, that said chassis is provided with suitably two sets 13, Mofrollers 
which enable the housing 9 to move smoothly along e.g. the supporting member 7, as 
clearly visualized from viewing figure 6. Releasable brake means 15 are provided 
within said laser unit housing 9; as shown on figure 6^ 

releasing mechanism 15'. The brake means is m the form of roller means 15 rotatably 
bearing against and thus being position-fixable relative to a profiled &ce 7* of e.g! said 
supporting means 7. Further, at^ustment means 16 is provided for fi^^ 
the position of the laser imit housing along e.g. the supportmg means 7 by rotating the 
roller 15. the housing 9 may be provided with a touch pad 17 for selerting thd types of . 
the insotion angle vahies to be successively entered, and to be displayed on a display 
18. Subh a touch pad coiid be of any suitable kind. There is e.g. provided an angle 
vahie setting knob 20, e.g. of a pulse <xnmting^e in order to a<gu^ to the respective 
insertion angle values and display such values on the display 18. The housing 9 has a 
laser beam transparent dome 21 in order that a laser beam from a laser device 22 in- the 
laser unit 23 may exit. On figure 9^ reference numeral 24 denotes a battery, of 
rechargeable or noiM:hargeable type. 
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Suitably, at least some of the roUers 13 and. 14 are spring loaded, e.g. uang springs 13 ', 
14- as slKJvm cm figure 10. Spring means 25 may also be pr^^^^ , 

. brake m^ns 15. . 

5 Fig, 7 mustrates the variom operational dements Tvhich are included inthe ^parafaiSi 

accoiding to the present invention. Mainly there is provided sensors and controls 26, a • 
. motberboard27,acontrolandlasersystem28,adriv^ . 
• 30^thepossibilityGfabatterycharger31. As mentioned above insertion angle ; 

vahies ai« in the craniocaudal direction and transverse directionusmg a CT ^rMR. ; 
xo tomographymkchine.Bye.g.uai4gthetcmchpad47and^ 
.: ' possible to indicate the various selector key 

i.e. X^ coordinates. Z coordinates and possibly gravity coordinate; The signals fiom • 
,.. tbe;aogle8d>ctorandtheselector.k^ 

(cpu)i< y'. ••• •■' • ■ .. ^' .. . .■ • 

" As sho^vn on figures 15 and 16 theie is in comiecticm with motor means 19. 33 provided • . 

' ■ angle measurement means/suitably^^^ 

33^ Ifthe motor 19, 33 is e.g. a stepper motor, to su^ 
;• .-an^emeasareiient devices i9\33Vinaybe,considered. redundant. Hpwever.itis ^ 

ao :acctordingtoaFefetTedm :. 
: . .- potentiometers for providii^coordi^^ : .1 

t ^ processor 32 and to povide for accur^^ ; 

. Iv / ^ch hiudng suppoiting means thelaser u^ 
y-;.X6hip38isi«ovi<ted,del^ 
isprovidedforresettingiffevic^^^ 

: A throu^^^^^ . 
: Vr : theapp^ 

• . • On iff«:7 it.wiU ^e denotedihat there is an aligning button 72. Pushing said button 72 

:/ : andlheline.laser.lnitfon.72. 
:-comnumicatewththepro^^ 
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within the mother board 27 provided a power unit 73 TvWch receives power from the 
batteiy cell 30 and can be turned on and off by means of a button 74 communicating 
with the power unit 73 via line 74'. The batteiy cell 30 communicates with the power 
unit 73 via lines 30'. Further, the mother board recdves power directly fiom the batteiy 
cell 30 via line 30". ■ 



On figure 8 there is shown schematically a feedback loop for rotatioMl mechanical 
relationship and mechanical relationship with gravitation. It will be noted that a plane 
selector and ahgle selector input is provided fiom the previously described means 17, 20 

10 and input to a comparator amplifier 32' forming part ofthe processor 32. A • 
potentiometer data memory table 32'' is provided also within said i»roce^ 
•when the motor drive system 29 operates, the potentiometers 19' iuid 33' wiu operate in 
order to provide a feedback ujfonnation about flw turaing of the motors 19, 33, Further, 
the indinometets 50. 51, will <any out an angle measurement relative to gravity and the' 

15 signal outputs from the devices 19', 33', 50 and 51 are input to the comparator amplifier 
32' and compared with the inputs from the selectois 17, 20. Rnther, the potentiometer 
data memoiy table could contam anyrequired pre-settiiigs and adjustment wlues. As 

soon as the protessor 32 detects certain threshold vahies reached, the motor drive 
system will suitably.be brought to a hah. 



20 



Whh reference to figures 1 1-1 6, there are provided fii^^ 

las^ unit housing 9. tiie assembly ^bavm oh figure 1 1 constitutiiig the hisa imit -23. The 
attachmert means 42 support a fir« 

Fiffflier. tte first nbtioii manber 43 OTpporb a second rota^^ 

, 2s enable rotation of a second rotatibn member 44 relati ve to a second attachment means 
45 attached to the fert rotation member 43. The second rotation member 45 has second 
rotation axis 45' at right ai^es to the first rotation mis 43*. First and second 
inclinomet^ supporting means46, 47 are mounted atiight anglesto each otherand 
attached to a surfece ofthe second rotation mrabfer 44 at right angles th^^ The laser 

30 . unit 23 has an inseition point laser 48 as well as suitably a line laser device 49 forming 
a Ime laser u^ The iaser device is suitably att^ 

in aich a way that the laser beam 48' will lie along an axis inteisecting an intersection 
ptwit between sai^ fint md second rotation axis 43. 45' and at right angles thereto. 
First iiKJinonieto mesans 50 is instaHed on fim 
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.s«;6nd ihdinometer means 51 is instaUed on the second iBclbometer supporting means 
47. The iDdinometer 50; 51 provide signal vsdues via lines 52, 53 to the processor 32 as 
a&nction of two^ orthreeHlimcnsi6nal.c«ieirtalioh direction of the laser unit housing 
tdative to directiofi of gravitation. The double set of potentioineters form first and 

5 second encoder means which are <k)operatiye with the motore 
feedback of rotary position infora«tion to the processor 32.^ 
there is provided romparator means for COT?)aiii« set cal^^^^^ 
angle values provided bom the input device 17, 20 «id 18, with encoder signal values 
derived as feedlmdc information fiom the devic«^ W^^^ 

,0 vahies on lines 52 and 53. The comparator means wthm the process^ 32 wiU suitably 
capable of iiiWbiting an openrtion of the mot^^ 
4lues and the indihometer signal vsdues reach thr^^^^ 

said insertion angle values and any deviations away iihe direction of gravitation. It is 
impottant in the embodiment as shown on e.g. figure V to 

supporting means 7 at right angles to the cnmiocaudal directipa^Forsudi p^ the 
line laser device 49 provides a laser beam oeated line for aUgning the toser unit housing 
xda&vpto ft craniocBudal direction of a movable bed 54 supporting the body 11 of e.g, a 
humaiibeiiifethelaser created linebemgUibeU infigureS 
and reference mimeial 56 in figure 4. > wiB be awire«aated that in effect, the line laser 
M devicereaHy providesaUghtplanecreatedbythelaserdeviceasdenote^ • 

■ numerals 55' and56'. respectively, Sudi a Ught plane 55* is also schematically 
indicated oii figure 1. ; : ■ -r :/-:^/ - 

■ in ap^^«t«l, bit non^limiting embodimait of the invention, the las^ device 48 is 

i5 ; mouiit«rf on suita,ly the fi^^ 

equaUyweU -have been installed on the se<x)nd md^^ 

,#efarediodimentthe laser device 48 and the line laso" device 49.are mechanically 
V interconnectedasarigidunit.suitablyinacommonmo^^^ 
figme 7 both the point laser 48 and the line laser 49 

' »»"'■'■ iMd'proce»or32 ffl*d the lasers48,4S^-- :^ 
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As shown on figure 7 the motors 19, 33 operate on the first and second rotation 
members 43, 44, respectively. As shown on figures 11,. 14, 15, and 16 in particular, it is 
seen that said rotation members have a substantially fixed radius of curvature over at 
least a substantial part of a drcumfer^ice Aereof The motors 19, 33 have in a first 
embodiment a re^ective shaft 19^, 33" capable of being inrotational and firictional 
engagement with said at least substantial part of the circunaference of the re^ective 
rotation member 43, 44. Suitably, said shaft 19*'; 33" is provided with a fiiction 
creating material. Alternatively, or in addition, said at least substantial part of said 
circunrfcrence is provided with a fiiction creating material. The firictional engagement 
is suitably adjustable or msuntained through said shaft resHiently bearing against said at 
least substantial part of the circumference. The way to provide such resiliency would be 
to have the motors 19, 33 redliently installed in a respective motor housing 19"'; 33"'. 

In an afteniative as shotra on figure 17, the first and second ro . 
have a fixpd radhis of curvature over the fiill circumference thereof respectively. Motor 
means 19, 33 are provided as shown and described in connection with figure 1 1 and the 
shafts of the respective motors; 19, 33 is capable of being in rotational, fiictional 
engagement with a belt 60, 61, re^pectivdy, said beh; 60 aiid 61 beipg in contact with a 
substantia] part of sdd drcuidference of saidfirst and second rotation members.38, 59. 

lii fiiitfaer embodhnent shown on figure 18, it will also be noted that the first and second 
rotation members, here denoted by reference numerals 62 and 63, have a fixed radius of 
curvature over at least a substantial part of a drcumference thereof and have gear teeth 
64 extending therealohg; respectively. The motor 19 is shown ha\dng a shaft 66 with ai 
gear at the end capable of being in n^ational, firictional engagement with said gear teeth 
. M. Sim3^1y, a^aft on the second motor 33 wiU si^^ 

\^ch is capable of being in rotational, fiictional engagemeait with gear teeth 65 on the 
secondrotatipnmeiriber63. . 

In the embodini^ shown on fifpire 19, the first motor 19 has 
connected to the rotation cditral axis of the first rotation member 68. . Snnilariy, the 
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second rotatim member, here labelled 69, is direcUy comiected to a shaft (not shown) of 
an electric motor 70. 

Ahhough any sukable type of eledric motor c^^ 
.5 Stepper moton . 



Suitabljr>id first and second inclinometer supporting means 46. 47 are circuit board 
membe« mounted at Ti^ an^es to eia other an^ 

rotation memb^ at right anglesthe«*o; As shown on figure 12. a hole is provided for 
/ laserbeamexitfromthelaserdevice48as^eBasfromthelinel«^^ .. 
Although thc.line laser device 49 is preferably attach^ 

aipporting means 46. 47, in the preferred embodiment attached to the means 46, said 
line laser device codd equally weU he attached directly to the second rptaiy member. 
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such as member 44, 59, 63 or 69l 
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Patent c 1 a i m s 
1. 

An apparatus for assisting percutaneous Ugbt beam guided suigical activity into a 
Inunan or animal body based on calculated oaniocaudal and transverse related insertion 
angles for zsx injection instrument, such as a syringe needle or biopsy means, relative to 
a target inside said body, said apparatus having means for providing at least a laser 
beam from a laser device in a laser imit for assisting guided instrument injection into 
said body, said las^ unit having a housing being positionable along a laser unit 
supporting means and lodcable thereto, said laser unit having means for adjusting the 
direction of said las^ beam relative to said body based on said calculated insertion - 
angles, 

wherein said apparatus further comprises within said laser unit housing: 

first attachment means on said laser unit housing for rotatably supporting a first 
rotation member of said laser unit, 

first rotation means attached to said first attachment means for rotating said first 
rotatioh member relative to said first attachment means about a first rotation axis, 

second attachment means attached to said first rotation member for rotatably 
supporting a second rotation member, said second rotation member having a second • 
rotation axis at right angles to the first rotatioii axis, 

second rotation means moimted on said first rotation member for rotating said 
second rotation member relative to said second attachment means, 

first and second inclinometer supporting means mounted at right angles to each 
other and attached to a surface of said second rotation member at right angles thereto,; . • 

saidlaser unit having said laiser device attached to said second rotation member 
in such a way that the laser beam is along an axis intersecting an intersection point 
between said first and second rotatipn axis and at right angles tha:eto, 

first inclinometer means mstalled on said first inclinometer supporting means 
arid second inclinometer ineans installed on said second inclinometer supporting means,, 
said indinoineter ineans providing signal values as a function of two- or three- 
dimjensional oxientation.directiQns of said las^ unit housing relative to direction of ,. 
gravitation, 

first and second encoder means cooperative with said first and second rotation / 
means, resp|^:tiyelyfi3r feedback of rortaiy position information thereof and 

cbixiparator means for conq[)arh(ig set calculated instrument.inserti 
values, provided from an input device,, with encoder signal values derived from said ;. 
feedback information and said inclinometer signal values, said coinparator means 
inhibiting an operation of said first and second rotation means when said encode dgmd. 
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values and said inclinometer signal values reach threshold values, respectively related to 
said set insertion angle values and direction of gravitation. 

5 Apparatusaccordingtodaim.l.comprisingalinelasernnithavingahne 

which provides a laser heam created:line for aligning said las«,unit housing rdatrve to a 
craniocaudal direcUon of a movable hed sappwting SMd hody. 



»o Apparatus according to claim 1, wherein said laser device , is moyrted on said first or 
~ second inclinometer supporting means.. . - 

Apparatus according to claim 2, wherein said line laser device is mptinted on said first 
IS or second inclinometer supporting means. .. 

Apparatus accordbg to daim 3. and 4, wherein saidlaser device and said Une laser 
device Wmechaiucafly ifaterconnectcdas a ligjdijm^ 

The apparatus Of claim 1 or 2, Wherein said first and second rotation member have a. 
feed iBdius of curvature over at least a siabstantial, part of a circumference thereot 
respectively, wherein said first and.second rotation means each comprises an electnc 
mot« means and a shaft tbcrep^ said shaft capable of being ih r^^^ 
igagement wWi said at least substantia part of said circumference. ^ , ^ 



25 

' eni 



\ The apparatoofdaim 6, wherein said sha^ is pioyided^w^ 

30 maiterial.- * ■ 



4e apparatus of c^^^^ 



: X 
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The apparatus of claim 6, 7 or 8, wherein said fiicdonal engagement is adjustable or 
maintamed through said shaft resiliently bearing against said at least substantial part of 
5 saiddrcumferehce. ; 

10. 

The apparatus of claim 1 or 2, wherein said first and second rotation members have a 
fixed radhis of curvature ova* the full circumference thereoi^ respectively, wherein said 
10 first and second rotation means each conqwises an electric motor means and a shaft 
thereof said shaft capable of being in rotational, fiictional engagement with a belt in 
contact with a substantial part of said circumference. 

^1- . 

15 The apparatus of claim 1 or 2, wherein said first and second rotation members have a 
fixed radius of curvature over at least a substantial part of a circumference thereof and 
have gearteeth 64 extending therealong, respectively, wherein said first and second 
rotation means each comprises an electric motor means and a shaft thereoi^ said shaft 66 
. having a gear capable of bdng in rotational, fiictional engagement with said gearteeth 

20 64. 

"12; :;--^v"- ' • . . ' '•■ 

The apparatus of claim 1 or 2, wherein said first and second rotation members are each 
directly connected to a shaft of an electric motor. , . - \ 

The apparatus of claim 6, 10, 1 1 or 12, wherein said electric motor means is a stepper 
motor.'- ; : . ' .'. ^' 

.30- 14. • "-^^ ■ '"" ■ V 

The apparatus of claim 1, wherein said first and second incHnometer supporting means 
are circuit board members mounted at right angles to each other and attached to a 
surfece of said second rotation member at rigiht angles tiiereto, one of said drcuit board 
members having hole means for laser beam exit fiom said laser device. 
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15. 



TTie apparatus of daiiii 2 or 14, wherein said first and second inclinometer supporting 
means are circuit board members mounted at tight angles to each other and attached to a 
5 surface of said second nrtation member at right angles thertto, one 6f said drcurt board 
members having hole means for laser beam odt firom said line laser dcwce. 

. :. The apparatus of claim 2. wherein said line laser device »s attadied tp said second rotaiy • 
»^ membw orto one pf smd inclinometer supporting means: ; 

MappanitusforassistingpercutaneousUghtbeamguidedsargicd " 
Imman or animal body based on calculated craniocaudal and transverse related msertion 

15 angles for an mjection instrument, such as a syringe needle or biopsy means, relative 

to a target inside said body, said apparatus having means for providing a laser beam 
fromatleastonelaserunitforassistingguidedinstrumentinjectionintosaidbody.said 

: - lastf mrit having a housing being positionable along a housing supportmg means and 

lockable thereto; said laser unit having means for adjusting the direction of saidlaser 
M beam rdative to said body based on said calcukted insertion an^^^^ 

apparatus fiirthor con^rises : .1.^. 
releasable bi^e means within said laser unit housing, said brake means m the form 

of roDer means rotatably bearing against and position-fixable relative to a profiled fece 
of said laser unit houang sui^iting means, and 
„ ; position adjustment means for fine adjiBtment of a poa^^^ 

:. housii^i on said supporting means. 

• '•'.■■18..' "• ■ -•• ' 

: Tie apparatus of Claim 17, wherein said laser unit hoiisingsupportmgmeans . 

30 comprises:. \ .. , i^- 

' amovabiebasemember. saklWmemberbeingpositionlo^^^ 

/ ^ "'^lupright, first ho ; 

■ - member, ■ ■ --l. ' • ' ■■ • 

' asecondhousingsupportingmembtfextendingfrbmatopofsmdfirsthous.^ 

: : support^^ 

between said first and second laser unit housing supporting members for supportmg the 
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laser unit and its housing in movement between said first and second head supporting 

means, 

whereby said laser umt housing is niovable along said first and second bead supporting 
members, and selectively iockable thereto. 

The apparatus of claim 17 or 1 8, wherein said &5t las^ unit housing sii 

member is pivotable about its axis relative to said base member, and Iockable thereto. . 



4. 
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Fig.7 (Cont). 
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